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Red River Coal Company

EXECUTIVE SUMMARY

Biological Monitoring, Inc. (BMI) performed a stream survey in the South Fork Pound
River Watershed for Red River Coal Company. The purpose of this survey was to
conduct instream assessments as outlined in Red River’s permits. Six instream

monitoring stations were sampled.

The Virginia Stream Condition Index (VASCI) protocol was used for instream biological
surveys. All biological sampling was performed in accordance with the Virginia

Department of Game and Inland Fisheries’ scientific collection permit requirements.

Samples were collected on November 5", 2012. Benthic samples were collected based
on BMI’s QAPP. All organisms were identified to the lowest practicable level and
collapsed to the family level for VASCI calculation. The US EPA’s Rapid
Bioassessment Protocols for use in Wadeable Streams and Rivers was used for sampling

macroinvertebrate populations and performing habitat assessments.

The analysis of the Fall 2012 survey data yielded VASCI scores ranging from 20.61
(SFP-1) to 66.57 (SC-1). Using the Virginia Department of Environmental Quality
devised scale, these stations were classified in the “Severe Stress”, “Stress” and “Good”
Aquatic Life Use (ALU) Tiers. The habitat assessment scores ranged from 151 (SC-1) to
167 (SFP-1A) falling into the “Suboptimal” and “Optimal” categories of habitat.
Physicochemical and chemical analyses seem typical for mining influenced streams in
the region.
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1.0 INTRODUCTION

Biological Monitoring, Inc. (BMI) performed a stream survey for Red River Coal
Company in the South Fork Pound River Watershed located in Wise County, Virginia.
The purpose of this survey was to conduct instream assessments in fulfillment of permit
requirements. The present report provides the methods utilized and the results obtained

from the November 5, 2012 sampling event.

BMI is a Tier 1ll (VA) bio-monitoring facility as well as a National Environmental
Laboratory Accreditation Program (NELAP) accredited Whole Effluent Toxicity
Laboratory. BMI specializes in issues of water quality. Since 1980, BMI has been
providing expertise in aquatic toxicology and risk assessment. Highly motivated and
academically trained scientists at BMI work closely with clients to create practical
solutions to environmental problems. BMI has maintained a commitment to the research
and development of aquatic biomonitoring and toxicological concepts resulting in leading

edge technologies and applications.

BMI interacts with regulatory agencies on behalf of its clients to solve specific
environmental problems associated with water quality and toxicological regulations and
permit compliance. With its main facilities located in Blacksburg, Virginia, BMI focuses
on the development and application of procedures to create feasible solutions that balance

the need for environmental protection and continued economic development.
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2.0 METHODS AND MATERIALS

2.1 General

On November 5, 2012, samples were collected from several instream stations in the
South Fork Pound River Watershed. Generally, instream stations were sampled for

benthic macroinvertebrates as well as analytical and physicochemistry.

Grab samples were used for analytical and physicochemistry. Macroinvertebrate samples
were collected following BMI’s Biological Monitoring Program Quality Assurance
Project Plan for Wadeable Streams and Rivers (QAPP) (BMI 2012). The Virginia
Stream Condition Index (VASCI) protocol was used for this instream biological survey
(Tetra Tech 2003). The US EPA’s Rapid Bioassessment Protocols for use in Wadeable
Streams and Rivers (RBP) was used for sampling macroinvertebrate populations and
performing habitat assessments (USEPA 1999).

Qualitative habitat assessments were conducted at each bioassessment site by trained and
experienced individuals. Physicochemical monitoring was performed in the field.
Chemistry samples were collected and submitted to Environmental Monitoring, Inc. for

analyses. This survey was conducted in accordance with Red River’s permit conditions.

2.2 Station Location

Six instream monitoring stations were specified for this project. Station location was
provided by the permittee. These stations were located in Wise County, Virginia and in
the South Fork Pound River Watershed. Latitude and longitude coordinates were
recorded at the downstream extent of the station using a Garmin® Global Positioning
System portable unit (GPSMAP 60 CSX). Table 1 summarizes the monitoring station
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attributes. Figure 1 provides a map of the area and the location of the monitoring

stations. Figure 2 presents an orthophoto of study area. Station photographs are

presented as Appendix A.
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Table 1. Monitoring Station Attributes.

Station ID Location Summary Latitude Longitude
SFP-1 Most upstream station 37°03°57.0”| 82°41° 40.6
SFP-1A Approximately 50m US Road Crossing 37° 04 15.3” | 82°41°02.8”
s, Downstream of confluence of Rat Creek and 370 040 45.97 | 82°39° 30.8”
South Fork Pound River

SC-1 Mouth of Short Creek 37°0436.9” | 82°39°29.4”
RC-1 Mouth of Rat Creek 37°04° 36.3” | 82°39°27.17
GF-1 Mouth of Glady Fork 37°05°23.1” | 82°37°51.4”
Fall 2012 Benthic Macroinvertebrate Survey: Methods and Materials Page 4
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Figure 1. Map of the Monitoring Stations.
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Figure 2. Orthophoto of the Study Area
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2.3 Macroinvertebrate Sampling & Assessment

2.3.1 Sampling & ldentification

All biological sampling was performed in accordance with the Virginia Department of
Game and Inland Fisheries’ scientific  collection permit  requirements.
Macroinvertebrates were collected at each benthic station following the single habitat
approach (riffle-run) as presented in the QAPP (BMI 2012). Samples were collected

using a semi-quantitative approach.

Four samples were collected at each station using a 0.50 m wide rectangular kick-net
having a 500 um mesh size. Each sample was collected by first placing the net on the
bottom downstream of the 0.50 m? area to be sampled. Where appropriate, large rocks
and debris were brushed off into the net and removed. The area to be sampled was then
vigorously kicked for approximately 30 to 90 seconds or the Best Professional Judgment
of the scientist. For each monitoring station, the four samples were rinsed, composited,
placed in a labeled container, and preserved in 70% ethanol. Sample information was
recorded on a BMI Sample Chain of Custody Form and returned to BMI’s laboratory for

enumeration and identification.

Organisms were separated from the debris in the laboratory. Subsampling was performed
on each sample to a standard count of 110 + 10%. All organisms were identified to the
lowest practicable level. Organism identification utilized the appropriate taxonomic keys
(Merritt and Cummins 2008). All data analysis was performed at the family level in
order to use the Virginia Stream Condition Index (VASCI). All organisms from this

study will be retained for a period of at least five years.
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2.3.2 Macroinvertebrate Data Assessment

Macroinvertebrate data were analyzed using A Stream Condition Index for Virginia Non-
Coastal Streams (Tetra Tech 2003). This VASCI was developed from an analysis of data
collected by the Virginia DEQ from 1994 to 1998 and 1999 to 2002. Using these data,
VASCI designated statewide reference values were determined for each of the following

eight metrics of community structure:

» Total Number of Taxa measures the total number of distinct taxa and,
therefore, is representative of the diversity within a sample. High
diversity is a strong indicator of stream health and ability to sustain
populations. This metric value is expected to decrease in response to
increased perturbation.

* Total Number of EPT Taxa is a measure of the total number of distinct
taxa within the Orders Ephemeroptera, Plecoptera, and Trichoptera. These
orders include the mayflies, stoneflies, and caddis flies, respectively.
Organisms in these three orders have low tolerances to perturbation. As a
result, the value of the metric is expected to decrease in response to

increasing perturbation.

» Percent Ephemeroptera is the percentage of individual Ephemeroptera
(mayflies) within a sample. This metric is calculated by dividing the
number of Ephemeroptera by the total number of sample organisms. This
metric indicates the relative abundance of this sensitive order within the
stream community. The value of this metric is expected to decrease in

response to increasing perturbation.

» Percent P T Less Hydropsychidae is the percentage of individuals from
the orders Plecoptera and Trichoptera “less” the individuals from the

family Hydropsychidae. This metric is calculated by dividing the number
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of organisms from the orders Plecoptera and Trichoptera (less
Hydropsychidae) by the total number of sample organisms. This metric
indicates the relative abundance of these sensitive orders within the stream
community. The value of this metric is expected to decrease in response

to increasing perturbation.

* Percent Scrapers is percent abundance of individuals in the sample whose
primary functional mechanism for obtaining food is to graze on substrate
or periphyton, attached algae and associated material within a sample.
This metric is calculated by dividing the number of organisms from the
functional feeding group ‘“scrapers” by the total number of sample
organisms. The value of this metric is expected to decrease in response to

increasing perturbation.

* Percent Chironomidae is the percent individual organisms of the Family
Chironomidae within a sample. The metric is calculated by dividing the
number of Chironomidae organisms by the total number of sample
organisms. Family Chironomidae, the midges, are tolerant to perturbation
and their relative abundance tends to increase in impacted streams. As a
result, the value of this metric is expected to increase in response to

increasing perturbation.

* Percent Two Dominant Taxa is the percentage of total individuals in the
two taxa with the greatest number of organisms. The metric is calculated
by adding the number of organisms present in the two largest taxa.
Dividing this sum by the total number of organisms yields the relative
abundance of the two dominant taxa. Samples with populations
concentrated into a few taxa may be an indication of impact. This metric

IS expected to increase in response to increasing perturbation.

* Hilsenhoff Biotic Index (HBI) was originally designed to evaluate organic

pollution by utilizing tolerance values to weight taxa abundance. The
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resulting HBI value is an estimation of overall pollution level. The metric

is expected to increase in response to increasing perturbation.

The VASCI metrics and their expected response to perturbation are summarized in Table
2.

Table 2. VASCI Metrics and Expected Responses.

Metric Expected Response
Total Number of Taxa Decrease
Total Number of EPT Taxa Decrease
Percent Ephemeroptera Decrease
Percent PT Less Hydropsychidae Decrease
Percent Scrapers Decrease
Percent Chironomidae Increase
Percent Two Dominant Taxa Increase
Hilsenhoff Biotic Index Increase

VASCI scores for each of the monitoring stations were calculated by dividing each
station’s metric values by the corresponding VASCI statewide reference values. This
yielded a percentage score for each metric relative to the statewide reference condition.
If the percentage score of any individual metric was greater than 100, the score was
truncated to 100. The eight resulting values were then averaged to arrive at the VASCI
score for each station.

2.4 Habitat Assessment

Habitat assessments were performed at each benthic station where macroinvertebrates

were collected. These assessments were performed as per the RBP (USEPA 1999). Ten
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habitat parameters were assessed, each receiving a score of 0 — 20. A description of each

of the habitat parameters follows:

« Epifaunal Substrate / Available Cover rate the availability of structures
in the stream that can be utilized as refuge, spawning, and feeding sites by
macroinvertebrates. Examples of such structures would include boulders,
cobble, undercut banks, roots, logs and branches. The availability of

cover can be a limiting factor on stream diversity and abundance.

* Embeddedness rate the degree to which coarse substrate such as gravel;
cobble and boulders are sunken into the sand, silt and mud substrate of the
stream bottom. Embeddedness is the result of sediment movement and
deposition. Increased embeddedness reduces the available refuge, feeding
and spawning sites available to macroinvertebrates resulting in lower

diversity and abundance.

* Velocity / Depth Regimes gauge the presence or absence of four velocity-
depth patterns. These patterns are slow-deep, slow-shallow, fast-deep, and
fast-shallow. ldeally, all four patterns should be present to best provide a

stable diverse stream community.

* Sediment Deposition rates the degree to which new sediment has
accumulated in pools, point bars and islands. Sediment deposition may be

an indicator of an unstable environment and lowered diversity.

e Channel Flow Status rates the degree to which water fills the stream
channel. Channel flow status may be affected by obstructions, diversions
or widening of the stream channel. As less of the channel is filled by

water, the amount of suitable substrate is also reduced.

e Channel Alteration rate the degree to which the shape of the stream
channel has been altered. Alterations may include bridges, roads,

diversion channels, channel straightening, artificial embankments, riprap,
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dams, weirs, and other instream structures. Channel alteration often

results in scouring and loss of available habitat.

* Frequency of Riffles (or Bends) rates the presence of quality riffle or
sinuous habitat. Riffles and sinuous streams provide quality habitat for

stable, diverse communities.

* Bank Stability indicates the degree to which banks have eroded or may
erode. Eroded banks are a sign of sediment movement and deposition,
which leads to reduced epifaunal habitat. Unstable banks may also point

to poor vegetative cover.

* Bank Vegetative Protection gauges the extent of vegetative protection at
the stream bank and the nearby riparian zone. Bank vegetation plays a
vital role in erosion control, nutrient uptake, stream shading, and food

supply.

* Riparian Vegetative Zone Width measures the extent of natural
vegetation from the stream through the riparian zone. Wide vegetative
zones provide pollution buffering, erosion control, habitat, nutrient uptake
and nutrient input. These beneficial contributions can be impaired by
commercial and residential development, roads, pastures, actively worked

fields, etc.

Table 3 identifies each of the ten Habitat Assessment Parameters and their range of
scores. Scores for each parameter were recorded on Habitat Assessment Field Log
Sheets (USEPA 1999). The habitat assessment score for each station was calculated by
adding the score for each parameter yielding a station total. The highest attainable score
was 200. The actual habitat assessment process involves rating the ten parameters as
optimal (>153), suboptimal (101-153), marginal (46-100), or poor (<45).
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Table 3. Habitat Assessment Parameters

Parameter Description Scoring
1 Epifaunal Substrate / Available Cover 0-20
2 Embeddedness 0-20
3 Velocity / Depth Regime 0-20
4 Sediment Deposition 0-20
5 Channel Flow Status 0-20
6 Channel Alteration 0-20
7 Frequency of Riffles or Bends 0-20
- Left 0-10
8 Bank Stability Right 0-10
. . Left 0-10
9 Vegetative Protection Right 0-10
. . . Left 0-10
10 Riparian Vegetative Zone Width Right 0-10

2.5 Physicochemical Assessment

Prior to any field data collections, all handheld meters were calibrated. Conductivity (uS),
Dissolved Oxygen (mg/L), pH (SU) and temperature (°C) were recorded at each of the
sample stations, where appropriate.  Conductivity, Dissolved Oxygen, pH and
Temperature were all recorded using calibrated field meters. Field meters included an
Oakton PCTestr 35 combination pH/EC/TDS/Temperature Meter and a Hanna model HI

9142 Dissolved Oxygen Meter.

2.6 Chemical Monitoring

Samples for analytical chemistry were collected and analyzed by Environmental

Monitoring, Inc.

Fall 2012 Benthic Macroinvertebrate Survey: Methods and Materials

Page 13




Red River Coal Company

3.0 RESULTS

3.1 Station Location

Station attributes, including latitudes and longitudes are presented in Table 1 and
depicted in Figures 1 and 2. Station photographs are presented in Appendix A. Flow was

adequate for sampling at all stations.
3.2 Macroinvertebrate Monitoring Data

3.2.1 Virginia Stream Condition Index Metrics

The 110 = 10% subsample is summarized in Table 4. The VASCI metric values for the
monitoring stations sampled are summarized in Table 5. Raw data are presented in

Appendix B.
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Table 4. Identification / Enumeration Data

Order Family SFP-1 SFP- SFP-2 | SC-1 RC-1 GF-1
1A
Elmidae 3 1
Coleoptera
Psepheniidae 1 1
Diptera Tipulidae 1 1 8 2 1
Chironomidae 68 77 43 20 54 15
Empididae 1
Simuliidae 32 1 6 1 3
Baetidae 7 2
Ephemeroptera | Ephemerellidae 2
Heptageniidae 3
Plecoptera Capniidae 9 23 8 31
Leuctridae 11 26 3
Nemouridae 2 2 5
Taeneopterigidae 9 33
Trichoptera Hydropsychidae 3 19 27 9 33 12
Philopotamidae 6 3 1
Rhyacophilidae 1 6
Odonata Calopterygidae 1
Gomphidae 1
Megaloptera Corydalidae 2 1
Oligochaeta 7 1
Collembola 7
Isopoda Asellidae 1
Total 115 117 104 109 102 111
Fall 2012 Benthic Macroinvertebrate Survey: Results Page 15
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Table 5. VASCI Metrics.

SFP-1 SFP-1A SFP-2 SC-1 RC-1 GF-1
Total Taxa 8 5 6 15 11 12
EPT Taxa 1 3 4 8 6 6
%Ephemeroptera 0 0 0 11.01 1.96 0
%Plec+Tric less Hydropsych. 0 17.09 31.73 38.53 27.45 68.47
%Scrapers 0.87 0 0 6.42 0 0.9
%Chironomidae 59.13 65.81 41.35 18.35 52.94 13.51
% Top 2 Dominant 86.96 82.05 63.46 42.2 72.55 57.66
HBI (Family) 6.05 5.05 4.46 3.47 4.53 2.85
3.2.2 Virginia Stream Condition Index Scores

Table 6 presents a summary of the VASCI scoring. Raw data are presented in Appendix
B. Each metric score represents a percentage of the statewide reference condition. The
VASCI scores calculated ranged from 20.61 (SFP-1) to 66.57 (SC-1).

Table 6. VASCI Scoring.

SFP-1 SFP-1A SFP-2 SC-1 RC-1 GF-1
Total Taxa 36.36 22.73 27.27 68.18 50 54.55
EPT Taxa 9.09 27.27 36.36 72.73 54.55 54.55
%Ephemeroptera 0 0 0 17.96 3.20 0
%Plec+Tric less Hydropsych. 0 48.02 89.13 100 77.11 100
%Scrapers 1.69 0 0 12.45 0 1.75
%Chironomidae 40.87 34.19 58.65 81.65 47.06 86.49
% Top 2 Dominant 18.85 25.94 52.80 83.52 39.67 61.19
HBI (Family) 58.06 72.78 81.45 96.06 80.45 100
VASCI 20.61 28.86 43.21 66.57 44.00 57.31
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Figure 3 is a graphical representation of the VASCI score(s) along with the Aquatic Life
Use Tiers. It should be noted that four tiers exist in the VASCI, whereas, a score of 60 or

higher is considered “unimpaired” and a score of < 60 is considered “impaired”.

Good
66.6 e

5 73 Stress

43-59

43.2 44.0

SFP-1  SFP-1A SFP-2  SC-1 RC-1  GF-1

Figure 3. VASCI Scoring Summary
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3.3 Habitat Assessment

Table 7 presents a summary of the habitat assessment score for the monitoring stations.
Raw data are presented in Appendix B. The habitat assessment scores ranged from 151
(SC-1) to 167 (SFP-1A) falling into the “Suboptimal” and “Optimal” categories of
habitat.

Table 7. RBP Habitat Scoring.

Parameter SFP-1 SFP-1A SFP-2 SC-1 RC-1 GF-1
Subst./Cover 17 17 17 16 18 16
Embeddedness 15 13 15 13 14 15
Velocity 17 18 19 17 19 19
Sediment Dep. 13 15 16 14 14 15
Channel Flow 20 20 20 19 20 20
Channel Alt. 15 16 15 15 14 14
Freq of Riffles 18 19 20 20 20 19
Bank Stab L 6 5 8 9 9 10
Bank Stab R 9 8 9 9 7 8
Veg. Prot. L 6 10 8 6 10 10
Veg. Prot. R 10 10 5 8 8 S
Rip. Zone L 2 8 3 0 6 10
Rip. Zone R 10 8 0 5 2 2
Total 158 167 155 151 161 163
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Figure 4 is a visual representation of the habitat score(s) obtained for this permit along
with the different tiers.

151

Suboptimal
101-153

SFP-1 SFP-1A SFP-2  SC-1 RC-1  GF-1

Figure 4. Habitat Scoring Sumary
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3.4 Water Quality Assessment

Table 8 presents the water quality assessments.

Table 8. Water Quality Analyses.

SFP-1 SFP-1A SFP-2 SC-1 RC-1 GF-1
Conductivity (uS/cm) 2020 2060 1942 401 1224 512
Dissolved Oxygen (mg/L) 8.3 9.0 9.0 9.2 9.2 9.3
pH (SU) 7.6 8.2 8.4 8.1 8.0 7.9
Temperature (°C) 14.0 12.4 12.4 9.2 9.4 7.7

3.5 Chemical Monitoring

Results from the chemical monitoring are not included in this report.

provided by Environmental Monitoring, Inc. separately.

Results will be

Fall 2012 Benthic Macroinvertebrate Survey: Discussion
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4.0 DISCUSSION

Water quality and both instream and riparian habitat are important determinants of the
composition, structure, and function of biotic communities. The instream water quality
assessments and the RBP Habitat Assessment techniques used in this study do not
provide adequate discriminatory power to differentiate cause and effect. A systematic
assessment of instream and riparian habitat quality is necessary to fully assess water

quality conditions in streams and rivers (USEPA 1999).

4.1 Station Location

Since the sampling locations were presumably specified in the permit, it is assumed that
they are representative of the permit in question. Furthermore, this study represents a
significant component of the holistic watershed management approach cited in DMLR
Guidance Memorandum 32-10 Revised (DMLR 2011).

4.2 Macroinvertebrate Data

The VASCI values in this study should be considered a relative ranking, indicating the
comparability of the studied stream to the statewide reference for least disturbed streams.
As such, these values should not be considered an absolute rating.

The VASCI validation document recommends Aquatic Life Use tiers based on the

VASCI scores (VADEQ 2006). These tiers and their respective scores are as follows:

> “Severe Stress indicates scores below 43;
> “Stress” indicates scores from 43 to 59;
» “Good” conditions indicate scores from 60 to 72; and

» “Excellent” stream quality is represented by scores above 72.
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The VASCI scores calculated for this permit ranged from 20.61 (SFP-1) to 66.57 (SC-1).

These scores fall into the “Severe Stress”, “Stress” and “Good” Aquatic Life Use tiers.

4.3 Habitat Assessment

Habitat plays an important role in species composition, various assemblages and numbers
of organisms found in aquatic environments. To make meaningful impact analyses, one
must consider habitat data as a possible limiting factor. The habitat assessment scores
ranged from 151 (SC-1) to 167 (SFP-1A) falling into the “Suboptimal” and “Optimal”

categories of habitat.

RBP habitat assessment techniques are qualitative in nature and designed to determine
comparability and ranking amongst stations. Traditionally, this approach assumes the
presence of a reference station for the data set. To further explore the role habitat may be
playing on the benthic score; additional data will have to be collected.

4.4 Water Quality Assessment

The water chemistry parameters examined, conductivity, pH, temperature and flow, were

typical for streams influenced by urban environments and mining in the region.
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Benthic Macroinvertebrate Laboratory Bench Sheet

Station ID: SEP Sample Subsorted by: Date Subsorted:

StationNarne: # of Grids subsarted; ‘

Date Sampled: |/ /| ITotal #of Subsorted insects:

Sampling Method: _{Sample dentified by: Date identifiad:
« Total #of |#to

. TAXON # of larvae Qrganisms | Ref.Coll.
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Sub-sample and Sample Reduction
(per SOP)

Sub-sample and Sample Reduction Sheet

Organisms found in first grid=__5 1 (Grid# _(§ )

A minimum of 4 grids must be picked,

Magnifying visors are to be used when sub-sampling.

Grid #of Grid #of Grid #of . Grid #of

[D.# Organigms ILD.# Organisms LD.# Organisms LD.# Organismg
| 12} .

1D 3
B (O

Total organisms = __ -2 Total grids=_%4

IF after picking, there are > 121 ofganisms, then return picked sample to 15-30 grid tray and
remove grids (per SOP) to reduce sample to 121 organisms or less. Record data below.

Total # of organisms retaned=_ IS :
Grids removed to reduce sample to 121 organisms or fewer = Z g
Percentage of grids retained for sample (to total grids) = '

X ' = :
(# of grids from (% of grids (final corrected # of grids
original sample {A}) retained) from original sample)

[ &35



PEYSICAT, CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

S (FRONT) |
“STREAMNAME Sy fSpy T T LOCATION © nclin, UroBon Frwagde ﬁﬂé '
STATION# “OF{)] RIVERMILE_______ | STREAMCLASS aE ' ]
LAT _ LONG .- __ | rivER BASIN
STORET # B s . AGENCY
INVESTIGATORS  “JL"J7— i L
FORM COMPLETED BY - N oare {lis [/ & - | rEas SUR’
P . u_l[ [ L ON FOR SURVEY
2. ittt ¢ R

Past24 Hutimhmahmynminmmvdaysr

WEATHER
CONDITIONS - homrs
Tain (steady rain) A.lr'rmpmtnrel 1 ¢
) I

CHARACTERIZATION | GPerenpial ~ O Intrmitient 01 Tidal ucamm /
! g Dri;ln g ol Catchment Avex |
om-pincial nx of ongms
mdd bog DOthm-

Rapid Bioassessment Pratacals For Uss in Streams aru:i’ Wadeable Rwers Feriphyton, Benthic ‘
Macmmveﬁebmte’.s and Fish, Sacond Edition - Form J ' o AS



PHYSICAL CHARACTERIZATIONIWA%R QUALITY FIELD DATA SHEET

(BAC
‘ . L 2] Watirahesd NPSPoHnﬂnn
FEﬁmTUémSEED minxnt hﬁn%l N wﬁm {1 Some potential BOUIGES
. m )
Loea) W Eroalon . .
_ O Noms darae /ﬂgmvy
RIP% ! }Aalg oN . H%ﬂty the dn'm.{nﬁ:ut typ ; rd the dnmlm p@mt | (1 Hesbaboous L
(18 meter buffer) dominant !pnr.iu. pﬂ‘.mmt o .
ﬁSAI'REAM ) Estimated kl:lcl_l ngth _ ‘ Q{ ,Em C“nrggupm D ‘
3 : —{j“—mz High Water Mark ,_Z_m
Saimpling Reach Arex . i Proportion of Roach Represcnted by Stream
Area in om? {tex1 000) bm l\ul%:lm’l‘y%anmm o
Erttmated Stream D:pth 'm O Paol —f-é;l-..a%
Burfuce Vdndqr m/aec Channefized 0O Ve o
E tﬁglwm . . .
‘ a Dam Preaemt B Yes No
LARGE WOODY LWD m o .
. . Density of LWD m¥ka® (LWIY reach area)
AQUATIC Indicate the d ¢ d the & i ‘ .
GRTATION & cate ominan; typ: AL remnl ominu Eﬁdﬁl Dresdy O Prec floa
D ¥losting Algac m T ;
_dominagt lpﬂdﬂ pmut -
Fortion of the ram:l: with aquatic vegatation QQ%
WATER QUALITY . § T tore og glox Odors
e S‘:‘::::: ductance s l:t e S eionl
e Onmn k=
H e u'ﬁﬂi Qo QGiohe D Flocks
'l:‘urbddﬁy ooc O
—_— ity @ uot mesmered)
tigbid  OTarbid
WQ Instrament Vped /gl'ﬁ gfm a [
SEDIMENY/ C Denasits ' '
] TE al u} . @P Q &l ()
UBSTRA 1O Swwagnun Qpsolam O3 Sawdust _  [I Paper 2:2 ! #f Suod
“ | Looking =t sioges which are not deaply cubedded,
_ E £ are not desply cm
S%mt usa@: OModerate Q1 Profise Eﬁ'm and o m"mh eolor?
s .
INORGANIC SUBSTRATE comomms ORGANIC SUBSTRATE COMPONENTS
(should 2dd wp to. 100%) (doer nat neceararily .dﬁ'p to 100%)
Snbsirate Mameter % Comy niﬂnn in Snbstrate - Charsctoriztic % Composition In
Type . . SampHy Type Saapling Area
Bedrock B £ ’LD Detitus | sticks icka, oo, coar plant ‘
Bouldor - | 756 mm (10) e /5'- :
Cobble ‘64-256 mm (2,5"-107) E- ~ 3] ;') Muck-Mud I&;apmmy fins orgamic
Gravel 1264 (0.17-2.5% kT ‘
Smmd | |00620m (gity) {07 Mal’ gmyahunﬂ'agmmh
Sil 0.004-0.06 mm [ o
Clay < 0.004 v aliciy -
A-6  Appendix A-1: Hoblimt Assessment and Physicochemical Characterization Field Data Sheets - Form 1




HABITAT ASSESSMENT IF1IELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

2. Embeddedness -

3. valmitymapﬂn
Regime -

Prrzmeters {0 be svaluated in sampling reach

4, Sediment
Deposition

5. Channcl Flow
Statuy

Al forr velogity/depth

Ghravel, cobble,

hugh el of acale).

boulder particles are 0- boulder particles are 25-
25% sumoundad by fine | 50% muomoundad by fine
sediment. Layering of :

mbblu]m:lndmdrmmty
of miche sp

Dfmluudxurpumthm‘a
and lesa than 5% of the
bottom affectod by

both, lower banks, and
minimal amomt of
channal subgirats iz

On])rBQfdJu#mmm

regimes present (plow- . present (W fast-shallow Js -
| deep, slow-shallaw, fast- | missing, seove Jerwer thwn

doop, frat-ohallow), i missing other regimes).

(Slowia-ﬂ()?-mfs,dnq:m . e

sediment: 5-30% of tha
. | bottony affectsd; shght -
deposition in pocks.

Water fills >75% of tha
available channel: ot
<254 of channel
subatrata ig exposad.

STREAM NAME' LOCATION
STATION# SFP | RIVERMILE | STREAMCLASS
LAT . ___ LoNG ' -RIVER BASIN
STORET # AQGEBNCY .
INVESTIGATORS ) ) . v .
FORM COMFLETED BY DATE / ¢~ . | REASONFOR SURVEY
: TIME M@ :
R
Habiiat : Cnndlﬂon C-mgnry :
_ Parameter . Optimal Subopﬂmﬂ Mnrﬁln-l Poor
' Cireater than 0% of 40-70% mix of stable 20-4084 mix of stebls Less than 20% stable
1. Epifaranl " | subeteate favorable for habitat; well-sited for habitat: habitat habitat; lack of habitat iz
Bupstrate/ epifanmal colmization and | full eolonization potential; | availsbility less than obvigus; mibstrate
Avaflable Cover fish cover; mix of snage, | adequatm habitt for dogirable; mbsivats vnstable or lacking,
‘gulnnorgsd logs, undereart | maintenance of froquently digturbed or
hanks, cobble or other populatirme; presence of | remaved,
atable habitat énd af stage | additional subetrate in the |- :
to alldw fll colonization | form of nawall, but not
potential (Le., loga/anags’ [ yet prepared for
‘that are pot now fall and | colenization (tay rato ut

'Only 2 of the 4 habitat
regimes present (i fast-
shallow or alow-ghallow
aTe missing, acors 1w},

Moderate deposition of
new gravel, send or fine
sodiment dn old and new
bars; 30-50% of the .
buﬂnmaffnmd,udmmt

-] Water fills 25-75% of the

available-charmel, and/or
m’d-_

Giravel, cobble, 20d
boulder particles are more
than 75% surroundad by -
fine aediment,

Dominated by 1 velocity/
depth regime (usually
slow-deep).

Heavy deposits of fine
devalopment: more tham
50% of s bottom
changing frequently;

channe! and moutly
present as standing pools.

Rapid Bwa.s'se.s‘sment Protocels For Use in Streams and Wadeable Rivers: Penphyton Benthic

Mcmzhvm@brares and Fzsh, Seaond Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEEY—HIGH GRADIENT STREAMS (BACK) o

- Conditipn Catepory

Habitat , : . :
Parameter Orptimal Suboptimal Marginal Poor
6. Channel Chanvelization or Some channéfization Chapnelimtion maybe | Banks shored with gabion
Alteration . | dredging abaent or present, usually in pross | extengive; conbankments | or ooment; over B0% of
- | minimal; stream with . | of bridge sbuttants; ar ghoring stincmres thc siream reach
| nortal patiemn, | evidenca of past . pregent on both benks; | chianpelized and
- | chemmelization, ie, | awd 40 to'80% of stroam | disrupted. Fristream
dredging, (greater than réach channelized: and habitet greatly altered or
past20 yr) maybe . . dirgte, " | removed enively. LDB

{ & E:*-C#

* channstizntion is not

Ociamrronce of rifftes Oueurrence of rifes i Qeoerally all flar water or
relatively frequent ratio [ fofrequeat; distrnce | hotiom contolrs provide | shallow riffles; poar

of distance between.tiffles | between riffles divided by | zome habsitat; distavice habita; distance betwen
divided by width of the the width of the stream ig between tifflon divided by riffles divided by the

1 Freqnency of
Riffles {or bends)

| stream <7:1 (gonerally 5 | between 7to 15, the width of the stroam i | width of the stream i a
N LX) vm‘lﬂyufhahitﬂm - | hetwoen 15 o 25, | ratio of =24, '
gy, In strearns whare - ‘ ’ ‘ ‘ B
nﬂmmmmmum,
Placement of bouldérs ar

.nthr,r]argnmnml .

Banks siable: avidenco of | Modenatefy stable; Modsrately unstable; 30~ | Unstable; moemy croded
3. Bank Stability | erosion or benk failuro | infroquent, gmnll aress of | 60% of bazis in reah han ] arens; "raw” aveas
(score cach bank) | abgent or minkmal Kitls  { erosion mostly healed arcas of erosion; high' .| frequent along straight

. potential for futare aver, 5.30% ofbank in | crosion potential ding | | sections and bends;
Notz: determine left | problems, <5% ofbank | reach hisy press of erosion. | floods. o obvious bank sloughing:
affectod. : ‘

or tight side by
fncing d

60-100% of bank has

0-90% of tho - ‘ ‘ | Legs than 50% of the

Parsmeters to be evatuated broader ihen sariphng reach

9, Vepetativa ' streambmlk surfaces stroambank m-ﬁam:* - stremmbank A faces

[ Pratection (scoré . | iromediate riparian wone [ covered by mative " [ covered by vegutation; covered by vegetation;

¢nch bank) covered by native + | yegetatlon, but one clays | digruption obvions; digruption of strearnbank

‘ - vegetation, including of plaxnts is not well- " | patches of bare soil ar vegetation is very high;
treez, ynderstory slrubs, represegited; dismpton closcly cropped vegetation Vvegeiation has been
o ponwokkly “avidant but not affecting commm; bneg than one- Temavad to
macuphytes; vegetative ﬁ.\]]plm.tgrowthpuwnua.l balf of the potential plant | 5 centimeters or legs in
disruption throngh | any great extent; more | stubble badghtrmmnmg average stubblo hedght,
grazing v mowing - . | then onechadf of thi i .
{ nrimimal or ot evident; ‘poteuﬁalplmtstuhbla

almaost all plants afiowed | height remafing.

Width of riperian zew | Width of riparisn monn & Width of riparizn zons <6

10. Riparian 18 meters; fuman 1218 meters; himen 12 meatees; human maters; little or ne
Vegetative Zone activities (Lc petking activition have impacted | activities have impacted | riparisn vagetation dus to
‘Width (scare each ‘lotg, roadbeds, clear-outs, | zope only minimally, | 20m8 & groat deal, hvmen activitiss,

‘| bank tiparian zone) - lawng, or cxops) have not ’ . :

Total Score

A8 Appendix A-1: Habitat Assessment and Pigwicacherr;ical Characterization Field Data Sheets - Form 2
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Benthic Macroinvertebrate Laboratory Bench Sheet

Station ID: SECLN Sample Subsarted by: W D Date Subsorted:

StationNama: # of Grids subsorted:

Date Sampled: | 13 / 0%/ 12 }132] Total # of Subsorted Insscts:
Sampling Method: | Sample |dentified by: Date identfied:

i ' I

« | | Total #of #to
' TAXON : # of larvae Organisms | Ref.Coll.
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Sub-sample and Sample Reduction
{per SOP) ‘

Sub-sample and Sample Reduction Sheet

Organisms found in first grid=_-> 1- (Grid# 2F )

A minimum of 4 grids must be picked.

Magnifying visors are to be used when sub-sampling.

Grid #of . Grid #of Grid #of Grid #of
LD.# Organisms ILD.# Organisms LD #  Otganisins LD.# COrganisms
20 e
14 e
12, 45
Total organisms = __ § 10 Total grids= L‘

IF after picking, there are > 121 organisms, then return picked sample to 15-30 grid tray and
remove grids (per SOP) to reduce sample to 121 organisms or less. Record data below.
Total # of organisms retaned = |17

Grids removed to reduce sample to 121 organisms or fewer=__ 5 ‘
Percentage of grids retained for sampie (to total grids) =

(# of grids from (% of grids ~ (final corrected # of grids .
original sample {A}) retained) from original sample)

\f‘aéﬂ’i



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

| | o (FRONT) |
. ETRBAM NAME 47F 'PD'WVD LOCATION ﬂo—u—d Cfl.,cr'YJw—( h/l" Qwﬂ
| sTATION # & RIVERMILE__ -~ | STREAMCLASS ' o
CLAT - _ LONG ___ RIVER BASIN
STORET# - AGENCY ‘
msnmmm-oﬂ...m ' M -
‘ }“,S/ .. | REASON FOR SURVEY
FOXM COMPLETED BY m .. DATE i M( HASON PO SUF;
WEATHER “ Now ‘ krmzdﬁmmbmahuvymhﬂleMt7dayﬂ
CONDITIONS R :
‘ ) g m,ﬂmlm 0 A¥r Temperatore__-_"C
iZI showers (ierimittent) O Oth
Yechoud cover . O % e
«9// , Clear/momy s .
SITE LQMﬂDNMAP j Dré:: map qf the vite and ipdiﬂte{hn um lamplud (or attach 4 i:hmgmp]l)
. ".-4...\: ) ]
| - D@ 9.0
o oyt
. : A
._qq(f- .
STREAM Sj#tam Subsystem smme//.
CHARACTERIZATION | /A Perenial = () Intormitont QTidal ~ - [xColdwater - €8 Warmwater
' umnngin . ' o ' Catihment Area ferm?
1 Non-glacial mentane |
on-g b m of arigins

Rapid Ripassessment. Protocols For Use in Streams and Wadeable Rivers Peﬁphyron Berzthic _
Macratnveﬁebrm‘ea, and Fish, .S'ecand Edmon Form] ‘ L o A-D
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ElﬂmﬂedSﬁ'ﬂmWHﬂ: lé m

Sampling Reach Area o : Water Mark =
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Arcaovion” (1000 UkBs S 5 axa?®  w
Erﬂmatadﬂh-uml):pth . 'm ’ ';ll‘ool___m_

Wi Co Chawuclized O1Yes N
(ﬂ;:rﬁuegndxy : mfm - hany [ ,Ef.o

Duim Pressnt D‘Yeu Prl_ﬁ :

LWD ' m S .
Denxity of I.W ' m¥km” (LWHY rcach ares)

mwmm

— - _ , —
AQUATIC . Indicate the dominunt type apd recoxd the dominant preseat | ‘
ETATION 0 Rooted emergent ] submeorgest Emomﬂmmg' O Free finating
¥loating Algas . ?mm Algus . ‘ -
_deminsnt l]mdu preuent :
. . Portlon of the reach with aguatic v&gmﬂ@ - , ‘
WATER QUALITY . § Temperatare e - Wkt Odors
™ — ..
Sypecific Cnnduct:nce_____ J = ;iri;hum lL‘:.'l e i
: S . L.g
Dinsolved Oxypen .- ° -
. ) Wiater Surface Ofla
pH /ggﬂok Lk Sheen X Cobs O3 Flocks
ooe Ol Oiher
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L . - Losking at gt whkhuenotduplymhadded,
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%m: QSight DrModrste  QlFrofza 0 Ves Oppar bisck in color?
INORGANIC SOBSTRATE cuM:roNENTq _ ORGANIC SURSTRATE, COMBPONENT
(should add up to.100%) (dota not necensarily ndd up ke 100%:)
Snbstrate Dlameter | % Compoditionin | Substrate | Characteristic % Compocition i
Type S . Samplug Reach Type : Sampling Area
Bedrock - . . | Demims stickn, wood, comreo plagt |- '
Bemlder - | = 256 pym (o™ . .
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HABITAT ASSESSMEN'I‘ FIELD DATA SHEET:

NT STREAMS (FRONT)

LOCATION

2. Embeddedness -

Regime -

Parameters to be svaluated fo sampling reach

4, Sedlbuent
Deposidon

5. Channel Flow
Staina

SCORE

of igheads or poiot bars
20k 1ess then 5% of the

botton affectod by

sediment deposition,

Winter teaches base of .

both Iower baoks, and
minimel amomnt of

m!ummon (may Tate at

formation, mogtly from
gravel, sand or fine
sediment; 5-30% of the
| bottom affected: shight -
teposition 7a pools.

‘Water fills 75% of the
available chamnel; or
<25% of charme}
gubeirate is exposed.

.| Water fills 25.75% of the

STREAM NAME' :
STATION #_EE_A_ RIVERMU.-:E__ STREAM CLASS
LAT ____LoNg ' -RIVER BASIN
STORET # AGENCY
TNVESTIGATORS :
FORM COMELETEDBY DATE _i‘]__Ll rs REASON FOR SURVEY
Co .M (PM ) :
Habltat : Cnmlltlnn (.‘.!hgnry .
_ Paramecter Optimal thnrptlmal wnl Foor
- | Greator then K% of 40-70% mix of stable 20-40% mix of stable Tags than 20% ptable
1. Epifannal subatrate favorable for habitat; well-guited for | habitat; habjtar habitet; lack of habitat is
Sabstrnte/ opifumsal colonization and | fiull eolonization poteptial; | availability bags than vbvious; subsirato
Available Cover fish cover; mix of nags, | adequate habitat for desirable; substratz unstable or lacking.
submerged logs, undercnt | majntenges of | focuently disturbed or
hanks, cobble or other populations; presence of | ramoved. :
8table halritat ind at stage | additional substrate in the |-
to allow full colonization | fotin of newdall, et not
_puﬁmhal (ie., loga/sangs’ | yot propared for -

Gimvel  cobble, and

bomlder particles se 50-
T75% murrnmded by fine
sediment,

shallow or alow-ghalloyw
#re missing, score low),

Modnnindupuﬂunuf

mew gravel, sand or fine
sediment an ofd and new-
bars; 30—50%ufltw

conaticuons, and beads;

available chimmel, endfor
riffle substrates are mostly
w .

Dominated by | velacity/
| aoptt regime qumatty

50% of the bottom
- | changing frequantly;

Gravel, cobble, and
bonlder particleg are gwme
thay 75% surnounded by
fine sediment.

slow-dep),

Heavy deposits of fine
matayial, tooreasd ber
dévolopment; mors than

pools almicst absent due to
substantial sediment

dopoaition

channe] mxl mostly.
present as standing pools.

Rapid BzoassmsmentPratocaIs For Use in-Streams and Wadeable Rivers: Per'iphymn Benthic

Macramverrebram md.Fz.sh Sec:ondEdzﬂan Form 2



HABITAT ASSESSMENT FIELD DATA SHEET-—HIGH GRADIENT STREAMS (BACK)

Parameters m be eraluated broades than seropliag reach

Total Score

Condifion Category

Habhitat - - :
Farameter Optimal Suboptimal Mxrﬂgl FPoor
€. Channel Chemelization o Some channelization | Chamelimtion may be Banks shored with gabion
Alteration dredging abasmt or presont, usnally in srens | cxtenslve: embankments | or cement; over 5096 of
| minimal; streani with of bridgo abmtments; . or shoring structures the stream reach :
ol pattern, _| evidence of past present om both hankg; B chammetized and
a | chaymelization, i e, and 40 to 8% of stream | dizropted, Fristream
dredging, (preater than reach chimnetized and, habitat greatly attered or
past 20 yI) may be . d!mxpwd. : removed entirely,
prissent, but recent :

T. Frequency of
Riffes (or bends)

Occitrrence of Tiffles
reldtivealy froquent: miio

divided by width of the

atreem <7:] (genarally §
to 7); varicty of leibitat is
| key. I streama vibem

8. Bank Stability aroaion or bank faibre
{score each bank) albwent of rinimal; Ktia

o potentia] for fishyre
Note: dotermine left | problemz, <5% of bank
v right gide by

facing downgtream |
SCORE_._(LB) -

SCORE (KM

3. Yegeintive
' Protection (score

ench hanky

SCORE__ (LB)

10. Rlpl!lria.n
YVegetative Zons
Width (gcore cach

‘| bank riparian zong) -

SCORE _ (@LB)
SCORE

 affisated.

activities (Le., paking
lotg, mdbeda, clent-arte,

of distance batween, riffley; |

channelization is not

Moderate Ty Etnblc:.
infroquent, zmall srzas of
erozion mostly healed
aver, 5-30% of bapk in
Teach has arcas of exosion.

potentinl plant stubble

Width of riparian zone
12-181n¢m hnarveany

 rome a great deal,

Cconsional riffie or band:

Oxurrenca of riffies

infrequent; distinoe bottom contours provids
between riffles divided by { some habitat; distance
the width of the stream iz | botwoon rifflos divided by
between 7 to 15. the width of fhw stroam ia

betwesn 15 t 25,

Moderatcly ansishle; 50-
60 of henk in reach hes

aroa of erogion; high'

covered by native -

| vegetauiom, but one ¢lass disrption obvioug;
of plants ix not wall- petohes of baro sgil or
repregented; disuption - clogely croppeed vegetation
ovident but not affecting | commicey: leas thag one.
fall plant growth potential balf of the potential plant
) iy great extent; more | embble height remaining,
than one-half of the .

Width of Higeriam movqs §- -

12 mmbern; hutoem
Betivities have impacted

Generally al} flgt water or

| frequent along straight

shallow riffias; poor
habitat; distance botween
riffles divided by the
width of the gtream s 2
ratio of >25,

Unstable; mamy eroded
arsa; "Tav" areay

geclions end bemds;
obvious bank elowghing:
60-100% of bank hts

covered by vepetation;
dismuyption of strezrbank
vegetation is very high;
vegsintion hey boen
removed to

5 continetets or lagy in
average: shabble hright,

Width of ripatiag zone <6
metees: Bttlaorno |
tiparian vegeatation dua to
hurnem activities,

AR

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Shaets - Form 2
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Benthic Macroinvertebrate Laboratory Bench Sheet

Station ID: vt Sample Subsorted by Pate Subsoried:
StationName: # of Grids subsortad: '
Dato Sampled: 1/ [ |  {Tolsl #0f Subsorted Insects:
15ampling Method: l _{ Sampte Identifiad by; Dt [dantifiad: S
. Total#of [#to
TAXON # of larvae Organisms | Ref.Coll. |
1 J)Puluhﬂ_. I ‘ l
2 'I?w\n..n:‘m al , u) o l'_' }
3 Hudopsigpindos. Copdopeyglo eyl )
) g = .
4 Chwmmfmga;__lf,g AT - 13
5 Chronpwdue, bt W et e tisiion | 43
6 Tum;,lﬂhrr&mh 'mmfnhrhh;’y Wy 19
7 Copnudes Aloccpwe.  Litumat u w 3
8 ‘ . ' S
9
10
11
12
13
14
15
I1e
17 -
18
19
20
21
22
23
24
i  |TOTALS 104




"~ Sub-sample and Sample Raeduction
(per SOP) TR

Sﬁb—sample and Sample Reduction Sheet

Organisms found in first grid = 28 (Grid# 30 )

A minimum of 4 grids must be picked.

Magnifying visors are to be used when sub-sampling.

Grid #of . Grid #of Grid #of . Girid # of
LI». # Organisms LD #  Organisms ID.# Organisms LD.# Organisms
22| 3% — '

A [+ S

AY 35

Total organisms=_ |0 Total grids=_ 4 =~

IF after pic;king, there are > 121 ofgani.sms, then return picked sample to 15-30 grid tray and
remove grids (per SOP) to reduce seanple 1o 12} quani.sms or less. Record dara below.

Total # of organisms retdned = __| oY '
Grids removed to reduce sample to 121 organisms or fewer =
‘Percentage of grids retained for sample (to total grids) = '

x ' .= C .
(# of grids from (% of grids (final corrected # of grids
original sample {A}) refained) from original sample)

-34S



P]:IY SICAL CHARACT ERIZ.ATIUN/WATLR QUALITY FIELD DALA SHEET

(FRONT)
TSTREAMNAME S, F pw,;_é__y LOCATION 16D g bygQn (o Ned Gl
STATION 7 S 2. RIVERMILE STREAMCLASS o . ‘
LAT_ . LONG___. - _ | RIVER BASIN
STORET # : ' AGENCY

INVESTIGATORS /) j-n\_

FORM COMPLETEDBY - . DATE H[ﬁ‘_'/ Z@IREASDNFQRSURVEY B

. ' ) -~ ' . .
%lmmom \ ::::4 Hugut l&.eeﬁna Imavy rain in the Last 7 days?
‘ gtorm (heavy rain a
roin (standy min}) a Mr'r.mpmmrqé_'?_"c
showers (ntomiticnd) O ot
%%ciond cover a 5% L
. eleag/mumy xS

CHARACTERIZATION || 12 ml:llnm-nnmt OTidal ~ . O Coldwater - M
: ‘ Ori : : Catchment Ave g
_;Mﬂ.ﬁf | Qg = -
| O Swamp and bog T Other_

Rapid Bioassessment. Protocols For Use in Sfream.s' and Wadeable Rivers: Penpkyton Benthic .
Macromvertebrm‘e,s; and Fish, .S'econd Ea’tizaﬂ Form ] : L o A-3



PHYSICAL CHARACTERIZATION/K%;I{)‘EB QUALITY FIELD DATA SHEEY

WATERSHED ,. . wminant Surreundieg Landuse - Laocal Wl.tm'lh Pollutlon
: ‘ LI Commercial - 0 No evidence nme potential souTGRg
FEATURES orest Ol Exdttelnd 0 Obviong ‘
0 Now % ~ OHeavy
! oN eaty: the dnminint rd‘ the d&mwea p%rcnent .D.Hmbm
(18 meter buffer) f : pres. . , ‘
INSTREAM *§ Estimated Rench Lan, ". Cj - Cover
FEATURES : gﬂl o, . y open. . 3 Parﬂy ahadod O Ehaded
Estimated Siveam Width 74 ] :
o ‘ High Wate M:.rlc ! M} m
Sampliag Rrach Area | m?
. et l‘mpn{hnn of Reach Represcnted by Stream
Arex In bm® (mixl - e
. (e ORERL LR 8 R 35w
Estimpted Stream Dapr.h _____'m ' H Pool 7 6
Surface Vclm'.lty mfsec . Glalnnnﬂzul 0 Yes ;K B—D
‘ fas thatweg) S ' Dam Present 01 Ao
o8 15
v - v - x- - .
}5&% WOODY LWD ' mt o .
: . Density of LWD ' m*Aa* (LWD/ reack arva)
AQUATIC || ingicate the dominant typs and r,tml the  the doutnant ruen ' .
GETATION S Rocind g - tvps gud re 3 n O Pree flosting
DFlmhngAIW _ «uu _ ‘
_dyiminant lpﬂ:lu Present:
Portion of the rmcll With aquatic vegmﬂm ; "%
WATER QUALITY . ¥ Tempersturs e :
QUALITY. persture____ . ENmmale os
Specifle Condactanco . m‘gﬁfmm
: : . . thy oy
Disgolved Oxygen . . ‘ :
[0 )aﬁhuk [ Shuun O loba O Flecks
Torbidity .
" nntmumu'ﬂl) ' o id
i/ b Turbi
wQ Tustroment Used \ /w, Sm Gé 4
SUBSTRATE Nemmal O Sewnpe | O Petroleum Q O Sawduut
Chomical O Amuﬁf lefma — l;rbum EEE
‘ ‘ "~ Looking at which are pot cmbed
. : L nre the %ml !pl.n:kﬂ‘mlmgmw ded,
/ t Q Sllxht 0 Moderate O Profige 0 Yen o
[l — b
TNORGANIC SUBSTRATE COMPONENTS . ) : ORGANIC SUBSTRATE COMPONENTS
(showld add up to.100%) . ’ (does ot lwnunrﬂy add op to 100%)
Enbgirate Dismeter % Compositionia | Subatyate Charactecistie - % Composition
Type o Sampling Reach Type Sampllog Arex
Bedrock : . n) . [ Domites | aticis, \sood, coaros plant I ‘
‘ . I ;
Boulder * | > 256 mm (107) W% mateiale (CPOM) /3
Cabble {64256 mm (2.5"10m 1 ) D Muck-Mud ‘hlackﬂ)uryﬁmorgmic
|Gmvel 264 mmoamzsmy - | A0 , E : T
Sand 0.06-Zmmn (gritty) < C e gfﬂyahullﬂagam
Sil 0.004-0.06 i ‘ ' o
Clay | <0.004 mm (shick)

A6 Appendix A-f : Habitat Assessment and Physicochemical Characterization Field Data Sheeis - Form 1



HABITAT ASSESSMENT FIELD DATA SHEE'I,‘—H]GH GRADIENT STREAMS (FRONT)

3. Vthﬂl]rmcpﬂl
Regime

Parameters o he svaluatod in sampling reach ’

4. Spdiment
Deaposttion

£, Channel Fiow
Statua :

of ialands or point bars

(Eluw:uﬂ()?pmfs,dmpm

and loss than 5% of the
bottomm affacied by

bath lower banks, and
mmimime] ameomt of

fmmanmmﬂyﬁnm

graval, gand or Ane

sediment; 5-30% of the
| bottom affected: slght -
deposition in pools.

Water fills #75% of tha

available chaomel; or -
<25% of channal

subxuammexpnaud. ‘

regmws
lmmnt (lf fagt-ghallow is
migging, seore lower than
if'misging other regimes).

regimes proscat (if fast-
ghallow o slow-shallow
are iR, score low),

w

var.], cobble, and

Moderatn deposition of

-| Water fills 25-75% of the
available chemmel, and/or
riffle qubgiratea are mostly

STREAM NAME' - . ' LOCATION
STATION #_GfFp 2-RIVERMILE_______ | STRRAM CLASS
LAT LONG___ -RIVER BASTN
STORET # AGENCY.
INVESTIGATORS . , ; : ‘
FORM COMPLETED BY | paze ! L REASON FOR SURVEY
- ' TIME Amf v :
Hahitat : —Condition Categary :
. Parameter Opiimal Suboptimal __ Marginal Poor
. ' Greater tham 0% of 40-T0% mix of stable 20-40% mix. of ptakle Less than 20% stahle
1. Epifannal substrate favorable for | habitar; well-uited for | habitat; habitat habitat: lack of habitat is
Substrate/ eopifinmal colonization and | fufl colopization potential; | avadability lets tum obvions; substrate
Available Cover fizh cover; mix of mags, | adequete bebitat fix . | desimable; suhatmate, ngstabla o Jacking.
submerged logs, imdercnt | malntoumoeof | fioquently disrbed or
bankx, cobbls orothar populations; presence of | Temoved,
stable habitat and ot stage | additiona] subatrate. in th
to allow full colonization | form of iewfall, b niot
potential (i.e., logalmagn' | yot propared for

Gravel, cobble, and
boulder particles are more
than 75% surronmded by ©
fine zediment.

Dominated by 1 velocity/
depth regime (sually
dlow-desp),

Heavy deposits of fine

new gravel, sand or fine | material, mereaged bar
mﬂmuholdmd‘mw developraent; more than
bary, 30-50% of the 50% of the bothom

bottorm affected; sediment | chinging frequently;
depogits at obatnictions, | pools almost absent due to

deposit

Very little water o .
channel and moatly
ypraent ar glanding pools.

Rapid Bioassessment Protocols For Use in-Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 2




HABITAT ASSESSMENT FIELD DATA SHEET-—HIGH GRADIENT STREAMS (BACK)

_Condiion Category

1. Frequency of
Riffles {or bends)

8. Bank Stability
(score each bank)

Note: determine jeft
or right side by

SCORE__(LE) -
SCORE___ (RE)

9. Vegetative
FProtection (aoome
each bimk)

Parameters to be evalnsted broader than sampling reach

SCORE__(LA)

10, Riparisn
Yegatatve Zone
Width (core each

SCORE__(LB)
SCORE

Total Score

farmg downsiream,

'| bank riparizn zone) -

Teldtively fraquent; ratio

divided by widih of the

: m*ﬂl(gmmlyi

] m'?).vmmyoﬂubimm
I:u;v Iushmmnwhm

problemy, =5% of bank
. affected

Mure than K54 of tha
streamnbank murfhred and
immediate dpacan mome
corvered by nebve
vegetation, nchiding
freca, understory shrubs,

or seprwoody
macrophytos; vogetative
smuption throngh '

>18 meters; oman
activitiea (i,¢., parking

Tats, oadbeds, clear-oitg,
Twwns, or cxops) have not

of distanca betwesn riffies |

fresent, ut recent

between riffles dividad by
the width of the stream js
between 7 to 15,

Muoderately gtable;
infrequemt, small areas of
erosion mostly healed
over. 5-30% of bank in

T0-90% of ths -
streambank surfacas
coversd by pativa

| vegetation, but vne class

of plants is not weil-
teyrozented; disruption
-ovident tnat not affecting
full plant growth pﬂtlﬂ:lhll
10 uny graat sxtent; wors
than one-half of the
 potestial plant #tubble
height rémaining,

12-18 meters; hwmnem
activities have impacted
zome only mintmally,

50-70% of the.

Width of tiparisn zove

Habitat ‘ -
Farameter Optimal Suboptimal Mll_'ﬂgl Poor
6, Channel Chanyelization or Some changefzation Chimmelization ey be | Banks shored with gabion
Alteration dredging abaent ov present, vgually in aress | extensive; enibinkments | or cement; aver 80% of
| minimal; sircar with . | of bridge sbvtments; or shoring stctures the sfroam reach- :
| normal patern. | evidance of pret prescnt op both broks;, | ohiamnelived and
chanmelfzation, ie., : mmmmormm disropted. Instream
dredging, (graater’ than rench channefizud and habitat preatly alteyad or
past 20 yr) may be resoved entiraly,

Harupted. -

Moderatcly unetable: 30-
60% of bexk in reach hna
arens of eroglon; high'
erosion potential dhring

reach has arens of erogion. | foods

sirepmbank surfeces

dimnpéion obvics;
patchea of bare zoil or

BAlf of the potontial plant
stubble beight remaining.

"Unstable; mapy eroded
-| trequenit afong stvajpht

crogivnal sear.

Less than 508 of fhe

| Width of riparing zone <6

Groerally all flat water or
shallow riffles; poor
hakitat; distance batwean
riffles divided by the
width of the stream is a
ratin of >2§, ‘

areag; "raw™ areag

sections snd bends;
obvious beok slowgling,
60-100% of benk has

eveambenk srtaces
sovered by vepetation;
disruption of sreambank
vegetabion g vm'yh:g:h
vegetntion has been
removead ty

3 contimetees or leag in
average gtubhls height,

meteca: litle orna
Tipanian vegstation due to
bunan activities.

A-R

Appendix A-1: Habitat Assexsment amd Physicochemical Characterization Field Data Sheets - Form 2
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Benthlc Haﬁohvedabrate Labll:lrratorz.'r Bench Sheet

Statior: 10 S | Sample Subsorted by Date Subsorted:
StationName: , _}# of Grids subsori: ‘
Date Sampled: {4 | _ 3Totai#of Subsorted nsects; _ -

— Sample lertiled by; [_m‘Déblda'rﬁﬁad:. :

o Total #of [#to
TAXON | ¥ of rvae Organisms [Ref.Coll. |

1 Tpahda..n_ | Culn i < )
2 Chivonp i dag, L LT f 2o
32 EI"‘II!]&L i II'I! 3 .
4 Sl;ﬂ#]HJM. {f
5 Poephe ! |
8 ?HLGM Clormurcm u’}ﬂ . bf
7 HW - ' 3
8 Basttdag )"twdw,lh./ﬂuhj . 7
9 Ha_a%mdu C i 4
10 {:cm _ 9-
11 Leviteidoe Ltud‘fu— R LT SHA B I T ) T
12 Ci,‘g‘n-uwma i) i g
13 %Lgml_\uih& —D'uu,'l.'ln- 1) T
14 tmiay o) olol Newaan roc Al Z
15 Callembolo-. LhT 1t - ] -
16 Aselldse. -/ L |
17 -;""’"
18 ]
19
20
21
22 7
23 -
24
25 - ) -

[ __ltotas 1109,




- SM% and Sample Reduction
' (par SOP) . )

Sﬁb—sample and Sample Reduction Sheet
Organisms foond in first grid = 0 (Grid# 7 )

A minimum of 4 grids must be picked.

Magnifying visors are to be used when sub-sampfing,

- Grid #of . Grid  #of Grid  #of . Gd  #of
ID.#  Organisms LD, # Orpanisms LD.# Organisms LD. # OCrgusisms
19 | o5 S )
i A '
- 29
i 1€

Total organisms=__| 09 - Totel grids=__~ 5

i

IF ofier picking, there are > 121 organisms, then return picked sample 1o 15-30 grid tray and
remove grids (per SOP) to reduce sample to 121 organisms or less. Record dgta below.

Total # of organisms reteined = {09 '
Grids removed to reduce sample te 121 organisms or fower =
Percentage of grids retained for sample (to total grids) = ___

X =

@ofgridsfom  ~ ~ (%ofgrids = (final comrocted # of grids

original sample {A}) retained) from original sample)

~ - D%




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)

rocaTion. | 56 e 0o _Crd ech- C

STREAM CLA3S

STATION#3¢ 1 RIVERMILE
CLAT: - LONG ‘ '

{ RIVER BASIN

STORET#

e

AGENCY

nmaanmoﬁs Ny

FORMCOMPLETEDBY 7 .

REASON FOR. SURVEY - -

Y6

WEATHER Past2d e e
CQNDI'I'IDN‘S . h:sﬂid mu-gl;bmﬁonmwrynmﬂlehxﬂ yo?
: . a storm (heavyraim) . O3 R
SR = mhl(mdyrnh:)} a Ajr Temperatare _Lﬁc
0O showo (olmitet) O Other - ’
i Shcloud cover - o L% Bk

SITE LOCATION/MAF

"t

- - 5 " - T N
Dl'tw amap of the rite and lndlcnii{l::smn sampled (or attach = phatograph)

K?P\r‘&' o
BN |

Sﬁmm‘nlpe o
AxrOWaber

I:Ic_:oldwaw."
. Catchmett Ares .
OOt |

Rapid Bioassesméntfrofocols For Use in Streams and Wadzable Rivers: Periphyton, Benthic

Macroinvertebraies, and Fivh, .S':scar_:.:al-Ea’iﬁan -Form 1



' ‘ ollation
WATERSHED . - Loeal Watorahed NES P
FEATURES B}w mepmudw .
" Loca] Wa Emllnn
Q Naoo n]

RIPABIAN

i the dnw PrEfERt O Hocbacsons
(18 meter buffer) . , ' .

Fl

lsmmdmmgm- %@m _ mm O Partty shad 1!:131:”1:.:1
Ratimsind Strevm Width £, 5 m High Watey Mark m
Sampling Reach Area m?

INSTREAM -
FEATURES

T ] — . . Prbpcl:‘hnnb[ Reach Represontad by Stream
| Area bo ke (1 006) kemy ORm L2 o
R Eltlmnhdﬂhumﬂepﬂl ...._.___,m ' O Poal ° : —
| (B;rl’a::":lﬂdty /s : Chanselzed 0 Yea ‘ﬁo. L’OB

_ DamPresent QYes frfio

m*

| Denstty of LWD ' mun’ mww resch lm)

B%wmbw

UATIC | Indieate the dominaut type aad recomd g damln ¢ .
v%cmmnon § O Roviod emergent mu L - 3 Rooib Hoat flmuug O Pree flcating
N O F]uahng Algnq . .
‘ doiminapt spodu present
"Portion of the ﬂm:h wiith aquatic vegrintion ’j ‘N-
WATER QUALIYY . Y Temperature TN gm
. —— e 0 S
Specific Conductunce
- Lo —— I:IDthqr
- B E:V'“'B” oo OGok O Fleis
11— ‘ /p&.:: O e ¢
‘ y ] ’égrhl&lygnntmm‘gd) : o o
.WQ Inmtrument Tred . \ Clenr m 8 Turldd
g TE ClSewngs . ° 0 Patrol o O Savidhuat ur?ﬂ
TTRSTRA! o guhi': L‘_INmn eum . . ﬁndga W
. — ; T Looking at g wmm ot deey| T
‘5)'* . ‘ L arethe ene u-,ctlnﬁuu ty embedded,
i L¥Absoot QShght OModorate O Frofuse O Yes o
/ T L
INORGANIC SUBSTRATE COMPONENTS . , ORGANIC SUBSTRATE, COMPONRNT
(shonld add up to.100%) : (does wot necepsnrily add up to 100%4)
Bubstrate Diametor % Compogitionin | Submirete | ©  Chapscteristle . %, Composition in
I!’\P" L ., Sampling Resch Type . Ham Area
Badvock . ) | Detrimg poame plat |- '
Boulder - | > 256 zm (10%) 5 .
Cobble | 64-256 wm (2,5"-10" Y | Muock-Mud EFW fine organic
Gravel  [2-64mm (007259 | e ' R .
Sand 0.06-2mm (gritty) \e2 - Mal wshnnﬂ-nmmm
Silt 0.004-0,06 min - g o o
[ Clay < 0,004 mm (slick)

A6 Appendix A-f : Hobitat Assessment énd Physicochemical Characterization Field Data Sheels - Form



TIABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

2. Emboddedness

3 Vﬂﬂc‘itylbepﬂ:
Regime

Parameters to be svaluated In sempling reach

4. Sediment
Deposition

5. Channel Flow
Status

potentiaf (Le., logs/snega’

B

‘ufmlmxdsm'pomthm

(E]uwmﬂOﬁ mls,duq:ia

and less than 5% of the
tottomm affocted by

both Jower baoks, and

- prescnt (if fast-shalfow is
misging, geore lower than
if-misging ather ngimes):

gravel, sand or fins

sediment, 5-30% of the
. | botinm affected; slight
dapmummpouh.

Water fills 75% of tha
available chesmel: or -
<25% of channe}

gubgtrats g sxposed,

Modoaatn depogiticn of

'bn.!ylufﬁm%habiﬁt_

regimes progent (IF fant
ghallow ov slerw-shallow
are migzing, more low),

available.chemmnel, and/or

wiffle suibgtratey are moatty

STREAM NAME' LOCATION
STATION #_QQ_L, R]VERM[[.E___ STREAM CLASS
LAT LDNG - RIVER BASTN
STORKET # AGENCY
INVESTIGATORS . it - '
FORM COMPLETED-BY DATE _‘_L[) 'Zf REASON FOR, SURVEY
Habitat : . Cnndlﬂon Clmgory .
. Parameter ‘ Optimal w Marpinal Foor
‘ ’ Greater than 70% of 40-70% mix. of stable 20-40% waix of etabla Legs than 20% stabila
1. Epifanmat " | mbgtrate: favorable for hebitat; well-maited for 1 habitat; habitat habitat; lack of habitat is
| Substrate/ epifirmal colonization and | fulf colonization potentiel; | svaability kess thim obvious; substrate
Availabla Cover fish cover; mix of mags, | adequats habitet for deairable; ubstrate unetable or lacking.
: mibmerged logs, undercat | malptensce of | | froquently dishwbed or
bk, cobble or other populations; presence of  |'temoved | .
gtable habitet ind at stage | additional substrate in the |-
w allow filt colonization. | form of nowfall, but pot

CGiravel, cobble, and
bonlder particles o more
than 75% swrounded by ©
fine sediment,

Dominated by 1 velgcity/

Heavy depoaite of fine

new grave, gand of fine | marerisl, increased b
sediment o old and new | davelopraent; mom than
bars; 30~5(J%ufﬂ:|c . So%ofﬂ.wbmﬂtm
depodits wt chatmctions, pm]sﬂmmtmmduatn

deposition.

-| Watee fills 25-75% of the

channel amd moatly
precant as sbmeding poola.

Rapid Bipassesstment Pratocols For Use in Streams and Wadeable Rivers: Penphytam Benthic

Mac:romvmzbrates zmd Fzsh Secand Edition - Form 2

A-7



HAMITAT ASSEESW FIELD DATA SHEEI_"—HIGH GRADIENT STREAMS (BACK)

Con&-i_tipn Category

Habitat : : ‘ : — ‘
Farameter Crptimal Soboptmal . Marglpa] Foor
& Chappel Channehzation or SHome chanpiatization Chermelization may be | Banks shemed with gabion
Alieraiion " | dredging shsent or preaent, unnally in arcas | extonsive; aobmkments | or wement; over 80% of
.| rinimal; stream with . | of bridge abutments; or shoring etyneturey mmmh ‘
| normal puttern, ,§ evidarcs of pest ‘ prescot o both benks; | | chamelzed and
‘ chanipslization, ie, ~ { and 40 wB0% of piream dimropted, Tustream
dredging, (Ereater tha reach chvmnclizad wid halyjtat preatly alterad or

past 20 yi) may be . - | dimupted. - removed entinaly,

Occitrence of riffles R _ Ginirally all flat vater or
7. Frequency of edatively froquent; etio | infrequear: digtence . bottom eontours provide | shallow riffles; poor _
RitTiex (or bemls) of distance between riffles .| botween riffles divided by | zoune habitar; distence habitat; distance betwéo

- dividad by width of the ﬂnwxdﬁof!hcsh'm:s bmnfﬁmdwﬂndby riffles dividid by the

‘| stréamn <7:1 (penarally 5 _batwem‘?tulﬁ the width of the stewm is width of the gtroam is &
to Ty vm:tyoflnbmtin . 7 betweon 15 o 25, T of}ZS

"} gy, T streamig whee - : : ‘ ‘
riffles ar continnous,
Pplacoment of bouldérs or

Biiks stable; evidence of Modesately stable; | Modexutoty nnsisble: 0. Unstable; many sroded
8, Bank Stability arosicn or bank faitwe | nfimaquent, sinadl areas of - 60% of bank in reach bus | areas; "maw” arens
{score eack bapk) abasnt of mitimal; Littla | oroaion rostly healed areaz of erogion; high | frequent along stenight

‘ ‘Potential for fitors over. 5-30% of bank in erosiog potential during . | scotiomg xnd bends:
Mote: detormine Ieft | problecia, <5% of bayk tesch has areg of erosion. | Boods: N ubvions benk
or right gide by affected, : 60-100% of bk has
SCORE cm) "'

SCORE _ (RE

50-70% of the Lt thap 508 of the

More then 50% of the— [ 70-00% of tha -

Parameters fo be eralunted broader than sampling reach

9. Vegetative stresnbenk gurfices and | streambark surfices sircambwnk rorfacos streambenk girfces
Protection (score bmmediate ripadan zone | coversd by native " I eovered by vogemtion: sovered by vegetation:
ench bank) - covered by aative © vegotation, but one closs | distuptivn obvigg; disruption of etreambani
) vegetation, inchding ] of planta is ook well- " | patehes of bare soil or vegetation iz very high,
trews, understory ahrihs, repreetibad; disrption cloadly copped vegetation vegetation hap been
ar Donwoody -ovidémt trat not wffectiog covmnon; bagy than one- moved o
macrephytes; vegetative - | full planl:gmwﬂ:mtmhal hilf of the potmatind plant | 5 cettmetrrs or less in
dismmption teongh =~ 1o anty great ecbent move | ziabble hnm:ht remaming,. nyerage gtubble height,
gruzing ormowing - . | than ope-fialf of thy o
mrinjivhl o ot  potential plant shabble
almewt all plenig allowad beight 1

Width of ripazien zona -{ Width of tiparinn zone <5

16. Riparian *18 motery; Fanman 12-18 meters; Wiman meters: lite arva
Vegetative Zone activities (i.e,, parking activitica have Impacted ripariay vegetation die to
Wlidth (scors each oty, oadbeds, clesr-cata, [ zope only minimally. hvenan activitien.

: hmkripm‘anzuuu) - l#mn,wmps)lnwmt -

SCORE__ (LE)

Total Score

A8 dppendix A-1: Habitat Assessment and Physicochemical Characterization Field Datg Sheets - Form 2
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Benthic Macromvertehrate Lahoratory Bench Sheet

Station IC Pt Sample Subsorted by: Bateszrbsorted
StationName: # of Grids subsorted:
Date Samplad: {41  3otal 2of Subsoded Insacts: o

I _}Sample ldentifled by: Date Identfied: |,

' _, _ Totd #of [#to
TAXON _ # of larvae Organisms | Ref.Coll.

1 Tigohdee -~ i Z
2 Lhrone padog ﬁfﬂ;}mw 5y
3 EFWPME;AVL | i 7
4 ﬂu_]gpjm_d& Clhrmagre j 3
5 uaﬁpsmh.dw{%gm Mk
3] Ca_.amtdu zq'llacapmau— . ' e
7 Gar_vgllé_ -.I' I
8 -Slmdhldkz. ! . :
g Leweirtidon Leuc:}-m. . . ]| 7_ : 3
10 Boerdos Aveniraile [Emhs 4) Z-
11 N“emoana{g__ﬁhmrh 11 [
12 , ' '
13
14
15
16
17
18
19
20
21
22
23 -
124
25 ' -

] [rotaLs sz




I' Sub-samph and Sample Radut‘:tlon
: (per SOF}) . a

Sub-sample and Sample Redur:lmn Sheef
Organisms found infisstgrid=__ 13 (Grid # 5 )

A minimum of 4 grids must be picked.

Magnifying visors are to be used when sub-sampling.

Grid  #of . Grid  #of orid Rof . Grid  #of

I,D.#_ Organisms 1D.# Organisms = 1D.# Organissns LD. #  Organistas
5 ] . ; — '
ML B A |
S (o
78 I
1z
1 1 213
Total organisms= 1 2 Total grids= g

i

IF qﬁfer pwhﬁg there are > 121 on :heri'rerum p:ckedsan;plé to I3-30 grid fray and
remove gnds (per SOP} to reduce .?mﬂpfe fo 121 organisms or Ie.ss Record data below.

Total # of organisms retaned = (o2 -
Grids removed to reduce sample to 121 organisms or fewer =
Percentage of grids retained for sample (to total grids) = '

X ' = -
(#ofgridsfrom (% ofgrids (final correcied # of grids
original sample {A}) retained) from original sample)

+ 4




PHYSILAL CHARACTERILAHON!WAI ER QUALITY FIELD DATA SHEET

. . (FRDNI') |
. STREAM NAME P\a}-_&q&@. - | LOGATION l‘ﬂ?wﬂ- Vs C&--JZ ‘waﬂ_@.&e&.
Israriows K | RIVERMBER . | STREAM CLASS
LAT . LONG___ . | RIVER BASIN
STORET# - C AGENCY

INVESTIGATORS /71, fM

FORM COMPLETEDBY - c | patz tﬁ[[ 1—-»(.' mscumnsmvw

WEATHER | ‘Now ‘ Past24 - u'e.h heavy raln In th lut'Td H
CONDITIONS : : . Bowrs o ﬁ“ﬁa i ¢ v
i . o giomm (heavymminy . O ' .
: ‘- muin (atwady rain) m AirTmnmmre( ‘/
©oa o (otorimittént) Otk L :
_ %D Yickoud cover D% 1ex_
' cflmrlsmmy 9»“

! - —
EYYE LQCAHONMA!' | Drm w yoap of the site apd lndlcayn{ ALERE sumpled (or nttnt:h » phuhgmpll)

%W

@%?O

[ Mterirdttent O Tidal  ~ : DCuldvma/(ﬂmwamr

. Caichment Area___ km* .
Q ﬁ'x} ) .
o .
Q0 Other, .

Rapid Bioassessment. Protacals For Use in Streams and Wadeable szer.s Periphyion, Bentkzc
ﬂ:ﬁ:cmtnverrebrm‘as, and Fish, .5'13«::(1'71«:‘1r Edman Form ] ' . o A-d



TERSHED . minast Surreunding Landusc . Local Watceshed € Pollntion.
:l‘;vEJ}\TU]lES ' st 0 Commercial - U No evidence cane potential sourses
‘ A Field/Pastiro Elndmh'lal .* D)Obvious SR
5 S T Local W: Erosion
O Nowe % O Heavy
A i
; A'{I .%N nltu the donrnnt %mnrd the do pn-,m:n o
(8 m ) dominant lpu:l- pment
. .
INSTREAM Elthnlhdl!nnhlﬂgﬂl 222211: ga;m%(!w'nr ﬁ " o5

Sumpliug Reach Ars ' .. " Proportiou of Reach Reprooasted by Stream
Arex in koar* (m?x1000) . km Mn!ll%l Tygzu TR A %
l'xﬂmuhdﬂ'h'ﬂmnapﬂl e o ' . A Pool © C 5’6 QD&
Burface V:Indty _ mime - Chu-nnﬂmd Q Ypa /aﬁn oA

et " . Dam Prmt (w] Yau '/El'ﬁo : w

LARGE WooDy 'Lwn‘  w

Peartty of LWD  _____ wc® (GWD/ oach ara)

Hiph Water Mark: tn

AQUATIC

' Indicate the dowalozmt type nd record the donlnant n[gedu presént | l
GETATION Dy Rocted m.\emmt =] submergant ofed Boatiy O Prec-floating
a Flwhng Mgm . .
_doininant npﬂ:ln pres
"Portion of the reach with nqllaﬂr. v:gmﬂnl;a D *%
WATER QUALITY . J Temporature s ' af Odory O Somaes
Specific Conductance LY Patroleum %
: ST " QO Fishy O Other
Dissotved Oxypen .
L w Surface Ofls
pHE . o UOSheen QO Globs O PFlecks
one O Oiher
Tarbidity g . - .
. not messurad) .
b . ) ke O 'Turbid
.WQ "'*'-"'““"‘."“"—~———a——\ wyopnqm D Sy mebid . G Other
SEDIMENT - o ' .
SUBSTRATE omal O Sewags | {Petroleum 0?1 o, OSawdul O Prper Sand
a Charicyl O Anaerckic. [ None . Othat:
- — T Laooking st stouea which £ hed
o e B BeSAEET Se el subedics
£ =1 Sﬂght U Modermte (1 Profuss E] Ym  Q
Vi — 7
INORGANIC SUMSTRATE COMPONENTS . 1 . ORGANIC SUBSTRATE COMPONENTS
(should add up ta mm) (doea not necesaarily udd up ta 100%)
Subatrate Dameter aition i | Subetrate Charseteristic . ”% C‘nmﬁdﬂon in
Type . &n Type Sampling Area
Bedrock - : . {Denitns | sticks course plane |- '
Bonldar | 256 pmn (10") o ‘
Cobble | 64-256 oum (2.57-10%) HO Muck-Mud [ Black, very fine orpanic
Gravel | 2-64 mm (0.1%2.5") HO ‘ [ :
Sand 0,06-2mm (gritty) 10 (Marl” | grey, sholl fagments .
Sike 0.004-0,06 mm - 1O ' o
Clay | -0.004 mmy (alick)

A6 Appendix AJ : Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



HABITAT ASSESSMENT ¥IELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

5. Channel Flow
Status

both lower banks, and

Water fills »75% of the
avajlable charmel; or
<25% of channe}

suhguamisaxmnad.

-| Waber fills 25.75% of the
svailable charnel, and/or
riffle qubstrates are mostly

Wmd-_.

STREAM NAME' LOCATION
STATION # RIVERMILE_________ | STREAM CLASS
LAT -LONG. ‘ __ | RIVER BASIN
STORET # AGENCY.
INVESTIGATORE . . ' :
FORM COMPLETED BY DATE i{_s_'[[ 7 REASON FOR SURVEY
Hahlflt : . andiﬂn'n Q:msuq :
Parametey CIptimal Suboptimal - Marginal Poor
. ’ Greater than 7% of 40-70% mix of stable 20-4(94 mix of gtable Lagg than 20% stable
1. Epifaunat mubgirate favorable for habitat; well-guited for habitat; habitat habitat; lack of habitat is
.| Bubstrate/ opifmmal colonization and | full colonization potential; [ availability less than obvious; substrate
Available Cover fish cover; mix of megs, | adequate habitas for desirable; substrate. unstable or lacking,
mubmerged loge, onderent | maintmmnceof | | ficguently dishobed or
banks, coblle or ather populitions; presence of | removed,, .
stablc habitat and at gtage | additional snbstrate in the |- :
to allow full colonization | form of nawfall, but not
g' N . s Graval, cobble, mmd ] Gravel, cobble, and
A 2 Embeddednesy - | boulder purhc!m are {)- boulder particles am 25- | boulder particles are 50~ | houlder particies are mare
gl 25% surromided by fisie m%mnmdndbyﬂm “75% surronndad by fine | than 79% surroimdsd by -
= sediment, Layeiug of n.nd:m:nt. sediment, fine sediment,
g cobble provides diversity .
- spece.
- |
g i Only30t‘ﬂ:m4mglmm "[Only 2 of the 4 habimt | Domnated by 1 velocity/
& [3 Ve]odtymepﬂl regimes present (glow- . pm\mt {if fast-shallow js | regimes present (if figt- depth regime (usually
2 | Regime - doep, slow-shallow, fast- mizsing, ecote lower fhwn. | shallow or slow-ghallow | slow-deop).
&8 : ey, Fast-uhnl]nw). i mmmng aither mgmm;) are nuissing, seore low).
5 (Elaw ia = 0.3 m/s, dnq: m ] ‘ .
. : ahr ! ‘ i Heavy deposits of fine
4. Sediment of islands or pomt bars Tormation, mostly from new gravel, sand or fime | materiel, mereased bar
Deapasition and less than 5% of the gravel, sand or fino gedithent vn old and new | development, more than
bottom affoted by sediment; 5-30% of the . | bars; 30-50% of the 5¢%% of the bottom
scdiment deposition, : changing fréquantly;
. ’ pools almost absext due o
subatamtial sediment

depoeition,

Very lithe water in .
channal and mostty
preeent »i standing poole,

Rapid Bipassessment Protocols For Use in-Streams and Wadeable Rivers: Penphytan Benthic

}\Jar:razrwertebmtes, rmd Fiah, Second Edition - Form 2




HARITAT ASSESSMENT FIELD DATA SHEEY—HIGH GRADIENT STREAMS (BACK)

Condifign Catesory

7. ‘Frequ'ency of
RifMes (or bends)

§. Bank Stabflity
{acore each bank)

ar right zide by

SCORE___ (RE)

. Yegetative
' Protection (ecore
anch bank)

Parameters to be evaluaied brosder than sapling reath

SCORE __ (LH)
SCORE _ (RE)
10. Riparian

Vegetative Zone
Widih (score each

SCORE __ (LB)
SCORE

Total Score

Mote: detersiine loft

facing déwnstrean,
SCORE _._(3) -

[ bk riparian zooe) -

Qoourrenca of riffles
relatively fracuent; ratio
divided by width of the
: st:mxnﬂl(gmerdlyi
| 2 7 variety of babitet ix

Basiles ginble; evidence of
'} evosion or tunk faihye
absent or mintmal: Litle
potential for fabome
problexns. <5% of bank
affectnd. :

Mg than 3084 of tha
streambunic mrfaces mwi
imrmediate ripadan zome
aoverad by native
vegetntion, including
trees, understory shrube,
or pnomwakly
matrophytes; vegetative
dmupﬂm ﬂ:mngh )

18 matets: oman
activities (i, parking ‘
lots, radbeds, ¢lear-as,
lwwna, or ops) have ot

Ocomrancs of riffles

of digtanyte batwedn riffics .

channeation is not

between riffles divided by
the width of the sircam i
bétween 7 o 15,

Moderataly stable;
mnfrcuent, smefl areaz of
eogion mostly healed
aver, 5.30% of bank in
reach hay nreas of sxosion

covered by pative
| vegatation, bul one clags
of plazts is not well- :
mepresentsd! dismption -
filll plint growthy putential
to any great extent; more
than cne-lalf of the
 potontia] plmt stubble
hﬂightmnnmhg. .

Width of riparien zone
i2- .lec.tm bumnan

Moderaizly nnstable; 30-
60% of benk i reach has
arvas of erogion; high'
erosion potential dumg
ﬂooﬂs

50-70% of the -

streambank furfroes .
"covened by vegetation;

disruption chvious;
patchee of bare zoil or

‘| closcly cropped vegetation

comiyiom; less than one-
half of the potcntial plant
stubble hajght remsining,

Habitat ‘ .
Farameter Opiimal Suboptimal Marginal Poor
6. Chanpel Chamelization or Some chamelization Chammelization may ba Benks shored with gabion
Alteration dredging abaent or prescnt, naeally in areas | extensive; embankments | or coment; over 809 of
minimal; stream with - | of hidge abutments; or ehoring stroctures tho stream reach
" | normeal pattern. ) mdmofpm pregent om both banks; charmetizad sd
Le., | and 40 to BO%. of giyemm * | dimoptad, Fustream
dredging, (greater’ than reach channelized and bhabitat greatly albered or
past 20 yr) may be distupted - ' remnoved entirely, .
presoxt, but recant .

Cenerally all flat water or
shallow riffles; poor
habitar: distance betwéeon
riffies divided by the
width of the stremm 1 inn
mm of:-zs

Unstable; ey sroded
areas; "raw” areag

| frequent along srajpht

scctions and bends;
obviouw benic

60-100% of benlk has.

crosicoel :

Lagt than 50% of the
streambamk sirfaces
covernd by vegatation:
disruption of streambank
vegetation i very high;
vegetntion has been
Temoved th

3 contimetety or lesz in
aveage stibble height,

Widm‘ompm'm o §- -

Width of riparian rone <6
metera: litta or no
tipacinn vegetstiou dus to
human activities.

A8

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Datg Sheets - Form 2
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Benthic Macroinvertebrate Laboratory Bench Sheet

Station iD: P Tsample Subsorted by Date Subsorted:

| StaonName: : # of Grids subsorted:

| Date Sampied: [} iTota #0f Subsorted Imsacte:

Sampling Method: ' Sampla Identified by: ] Date Identified:
m , Total #of [|#1to

TAXON . # of larvae Qrganisms | Ref.Coll, |

1 CL\'fdy\_Gm.A_y_ | DY T 41 =3

2 %1m.ul.up¢.,€ \“ L{

3 Teuhidag f L

4 Cordaldane N |

3 H\jd@‘faﬁl 4 : r&.-“' :kt U’l’f” 1

6 ' V- Chay g ) )

8 Cm—pwuo(n-c, Allwwmﬁv Bt o Ve e 3\

9 ﬂmmjahmd%m JLik b

10 qu#hjfg!ég ,Smfh,r. Yeny Luﬂﬂ:um'\\ 33

11 MNew oury _ul_&q;h,uwmfh il 5

12 Phllopﬂ'l’ﬂ-hwﬂhﬂ_ wﬂfmauldl&_ ' l

13 C)\Mar.-\gg}—-v 1 '

14

15

116

17 -

18

14

20

21

22

23

24

25

: [ _JToTALS

Hi




" Sub-sample and Sample Reduction
(per SOP)

Sub-sample and Sample Reduction Sheet

Organisms found in first grid =4[ (Grid #_2% )

A minimum of 4 grids must be picked.

Magnifying visors are to be used when sub-sampling.

Grid #of Grid #of Grid #of Gnd #of
LD.#  Organisms 1D.# Organisms LD.# Organisms LD.# Organisms
Z( 5

(o bz
3 io

Total organisms = |5 & Total grids=_ 4]

IF after picking, there are > 121 organisms, then return picked sample to 15-30 grid tray and
remove grids (per SOP) 1o reduce sample fo 121 organisms or less. Record data below.

Total # of organisms retaned =__ [\ ' '
Grids removed to reduce sample to 121 organisms or fewer = 4 N
Percentage of grids retained for sample (to total grids) =

X l .= .
(# of grids from (% of grids . (final corrected # of grids .
original sample {A}) retained) from original sample}




.PHYSIC AL C HARAC'I ERIZATIUN/WATER QUALI’I Y Fl'ELD DATA SHEET

(FRDNT)
 STREAMNAME é;,Q Fﬁ, LOCATION |
: srmon#,_@:f_l_ ‘- | STREAMCLASS
"LAT : LUNG . 1 r1vER BASIN
STORET# - S AGENCY
INVASTIGATORS hug’m, RS T o
FORM COMPLETED BY ‘ T pate Y3/ - REASON FOR SURVEY
Vs NN e m,@ T
WEATHER Now | ' Past 24 - mmﬁbm.huwmmméumn;m
CONDITIONS - . hours QMo
- Q storm (heayymmin) . O
a rain (steady rain) g Aermpermrem_ C
@ showars (terimittent) .

| "_9’?166 : @H 3
| _iflp\\we . Cfﬁ\cﬁ 5\ 5

4 m‘d‘\*\ \Af
d\\ll ch.\sg, d':, \lngP ?:}'

STREAM Streaim Subsystem - Stream
CHARACTERIZATION|{ O Forenmial - Ulntecmitent O1Tidal ~ . Q it L —
: : : Catchment Area_ k.
aa ‘ £} Spring-fod. e e ———
LI Non-glacial mentane - 0 of eniging '

Rapid Bioassessment. Protocols For Use in Streams and Wadeable Rwer.s Penphyron, Benthm
Macminverrebrates, and Fish, Secana’ Edziwn Fopm ] ' _ _ , A=



I‘HYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BA K)
WATERSHED minant Surrounding Landues . Local Watershed Pq_-srnnnunn
: o F T Commercial - O Ne e‘v‘ldﬂ]cg "Some potential BouTCEg
FEATURES . &Tér;;ﬂﬁ g oﬂjl o - O Obvimua o
3 - . T Local W Erasloun "
u.' . o o 0] Mane * odmm 1 Heavy
Wy | e e somminc e e gy et e
(18 meter er) dominant lpeclu present i .
: Cover
INSTREAM mum.::mnmm _{QQm ym. ’!‘“7 1o 0 St
etlunted Strenon Wid im: High Water Mark _» "
s'-l . . a : Proportion of Rench Repregented by Stream
Arvedin ke (wix100D) ho Tyg‘e: aRm 20 %
: (=} Eﬁy, LD
Ratimated Stream Daptll m WI_I.E__, ; ] Df}
El:rflu Vdndty misee Clnun!liu:l O Yes }Z{o )
: ] o . Dama Presewt 0} Yes Pﬁ: rz-‘
LARGE woopy LWD S , -
: . Dessity of LWD m/kw® (UWD/ reach area)
AQUATIC | Indicate the domtinat type and Facora the dowsinant prosémt . .
ETATION 7] ] e O Rooted theak Free-flpatt
5] m A iyl e (Feolming
_doinlnant #pecies pm:nt -
Portfon of the mnh with nquatic vegetaﬂnmég E % . L .
WATER QuaLITY . § T e Winges .
v I - Hmpﬂ'n'tm'e /g w Odm;m 1 54
Spn:iﬂ: Conductance__ 2 Potrolemg B mamhnl
. . . . .thy Ly
Disgolved Oxygen .
. Water Surface Oflx
sH X Sk u] Shm O Globs 01 Flecks
T ) oo [ Other :
— T gy
Clear turbid 3 Turbid
WQ Dnutrmment Used 0 Gpaqus Q1 § G Obar:
SEDIMENT/ . p :
5 TR al os © OF i .o )
UBSTRA DO:m. &) Sevnge BN?;:g]aum. ‘u Tudge DSawduut .Pwm i Cr S
& .
L ; which are ngt dosply tm'beddnd,
'?;K_ ot 0 Sght OModéote  QProfme Sy = biack In color?
7 : Vi
INORGANIC SUBSTRATE €0 ON]!'.NTS ORGANIC SUBSTRATE COMPONENTS
(showuid add mp ta 100'.6) (dvex nat nmarﬂy add =p tp 100%)
Subsirare Diameter % cu:?ﬁmmn in | Sobstymbs Characterintic % Camposition Iu
Type | Type Sampling Ares
Bodrock . = Detrts | stick, woods camme plot -
. ; . . "
Bonlder - | > 266 mm (107) 5 (cPom 2>
Cobble | 64-256 mm (2.5".107 [ Muck-Mud blnckﬁ‘jury fine grganic
{Gravel | 264 mm (0.1%2.57) - "Z_.Q :
Sand 0,06-2mm (gritty) = M grey, shell fragments.
St 0.004-0,06 mm o
[ Ciay = 0.004 mm (alick)
A6  Appendix 4-1: Habitat Assessment ang FPhysicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS {(FRONT)

3, Vﬂndtymepth
Regime -

Parameters to be évaluated In sempling reach

]iepmlﬁun ‘

%, Chaanel Flow
Statna

5CORE

i doep, fnzb—nllnlluw)

(Slwu*:OSmfs,duqm

}DSm. ‘

l.rﬂluwmmlxrgammt

of ialamdy or point bars
and less thag 5% of the
bottom affecind by

both lower banks, snd
mninimal amomt of

Water fills >75% of tha

Onlys af‘ﬂm#mglm
present (if fast-shallow i
misging, geore lowesr than
xfnmsmgoﬂumgnm)

formnﬁnn, moatly from
gravel, zand or fine
sadiment; 5-30%4 of the

- | bottom effected; skight -

depomtmnmpm!s

avejlable channel; or
=25% of cheanal

gubgirats is exposed. .

Dnlyloﬂhﬂdhnhm

| Water fillg 25-75% of the

ave umiesing, scors Iow).

Moderate depoaition of
new gravel, sand or fine
zediment an old and new
bars; 30-50% of the
bottom sifscted; sediment

available chammel, and/or
riffle subetrates ave mostly
exposed. :

STREAM NAME' S LOCATION
STATION# 6% |  rIverMuE | STREAM CLASS
LAT LONG__ -RIVER BASIN
STORET # AGENCY
INVESTIGATORS . o : .
FORM COMPLETED BY | pare _l_I/i [ €. | REASON FOR SURVEY
e o O
Habﬁut . . — Qonﬂﬁdn C'n_t_ggnryl :
_ Farameter Orptinaat Fuboptimal ' Marginal Foor
‘ Gresater than 70% of 40-70% mix of stable 20-40% mix of stablo Less than 20% stable
1. Epifavinal substrate: favorable for babitat; well-suited for habitat; habjtat habitat; lack of habitat is
Substrate/ epifmmal colonization and | full colonization potoatial; | availshility lass than obvious; subgtrate
Availahle Cover fish cover; mix of snags, [ ndequate habitat for desirable; gyubutraie . unstable or Iacking.
eubmerged loge, underent | mamtenagee of o frequently distinrbed or
banks, cobble or ofher populationg; présence of | ‘removad, :
stable hatritat and st stage | additional sobstrate i the | :
to allow fill eolomization | form of pewfall, but not
poteatist (i.e., logataags yet prepared for
bl Grawvel, cobble, and
. i . boulder patticles are 25. bw]dcrpnm::lesmso- bonlder patticles are mors
25% saronnded by foe | 50% sumvnded by fine 75% murotnded by fine than, 75% surotmdad by ©
sediment. Layering of : : sediment. {tne gedirment

Dominated by I valocity/

rogimes present (if fast- | depth regtme (usually
shallyw or elow-hallow | slow-decy),

Heavy deposits of fine

ol 1 1 bar
devalopment: oo than
50% of the bottom
shanging frequently;
pools akmost abgent due to
substemtial sediment
deposition,

Viery lite watar it .
channel and mostly
pragant ag standmg pools.

Rapid Bzoayses.smenr Protocols For Use in Streams and Wadeable Rwer.s' FPeriphyton, Benthic
Macmmverrebram, and Fz.s'h, Secmd Edition - Form 2 ,
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK) |

Paﬁmma ba be evaluated broader than savnpling reach

Contlihig_n

Habitat Category :
Farameter (tptimal thwtlmal Marginal Poor
&. Channcl Chermelization or Sotne chanmhznnm . | Chammelization may be Banks shored with gabion
Alteration dredping ahaent or prosent, ugually in avens | extensive; enbimbonents | or eement; over 80% of ‘
[ ivinimal; steear with - [ of bridgo sbutments;. | or shoring strngmreg the atream reach- EDB
" | notmal pattars, evidence of past prescnt op both tunks; | | chammelized wnd !
| chenneliztion, i.c., | snd 40 to'80% of étrerm | disrupted, Tiistream
dredging, (prester than reach channelized snd hahitat greatly eliered or f?.. yercA
paat 20 vi) inmy be . digrupted - ' remmoved entirely,
present, i recent. .

I Freguwency of

RifMes (or hends)

10. ]Hp.lria.n
Vegetatlve Zone
‘Width (score cach

| bank tiparian zone) -

SCORE__ (LB)

Total Score

| key. In tromms when -
rifTley aro cotitimons,

nﬂmrh'g\c,mmml

activities (i.c., parking

Oocirrenco of riffleg

phcemmtnfbmﬂdmox

ot toadbeds, clear-cats,
lnwns, wuopu) have not

chanhelirntion is pot

Mﬂdﬂ:ﬁuﬂy .stablu;‘ .

12-18 meters: Wyman

mmmlymmma]ly

Width of riparien zone

Ovccasfoual tiffle-or band,

Ocovrenee of rifflas
relatively frequent; ratle | infroquent: distance | bottom contours provide
of distanes betwesn rifflag | hotween rifflas divided by [ some habitat; distance
divided by width of the the width of the streamn i | betwesn riffles dividad by
giream <7;) 4 | betwean 7o 15, the width of the stream is
o 7); vmutyofhtmm . botoom 15w 25,

8 Bank Stabity - :ms:mmbmkfnihn infrequent, small araas of | 60% of bank in yesch hag
{score each bank) | abwent or ninimal; Hitle etosion mostly healed mreng of arosion; high
: potential for fismre over. 5-30% of bamk in | erogitn potential during
Noter detormine Jeft | problems. <5% of bank reach has areas of erogion, | floods: o
ar right side by  affectsd,
SCORE ___(LB) -
SCORE _ (HW ) Ce
. ’ T0-90% of the 50-70% of the .
9. Vepetntive sircambrank surfaces strommbank surfaces .
' Prutection (score mmedizata riparian vone | coversd by tative * [eovered try vopetatiom,
cach bank) covered by native vegetadon, but one class | disruption obvious;
Vegetation, inchuding of plamts ig not weli- ‘ pah:hmut’bnramlur
trees, undargtory shrubs, | ropreseriod; diguption ¢loacly cropped vagmintion
o noawoody evident but not affacting | common; aey than one-
racrophytes; vegetative | fill plant geowth potential | half of the potentis] plant
disruption theough o sy great extent; more stubhils haight ranvaiming
grazlig or mowing thay one-Yalf of th
il or not evidet; | | pomatial plant stibble
almogt 2l plinte allowed  { height romaining,

[2 meters; hiwnep

activitios have impacted  { activities furva impactod

zous 2 grest deal,

Moderately wnstable; 30-

Width of thparian zoie §- -

Generally all flat water or
shallow rifflag; poor
habitnt; distance Botwean
rifBes divided by the
width of the stream 1 inn

rutm of »25,

Unstable; many eroded

#rcas; "raw" aroag

frecuent along straight
sections and benda;
olsvious bank sloughing:
E0-100% of benk hag,

emmnn.alscam

T.csn than 508 of the
sireambmnk sirfaces
sovered by vegeirtion:
disruption of streambank
vegetation iz very high;
vegeotation hag been

removed to

5 centimetérs or leag in
syerage stbble height,

meters: littla or no

riparian vegetation duc to

brmnay Activities.

Width of riparian rone <6

A-8
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